Background: A cross-sectional study was carried out in Velika Hoča and Orahovac, two rural communities in Kosovo and Metohia, with the aim of assessing the prevalence of chronic diseases and associated risk factors.
INTRODUCTION
Chronic diseases are the most frequent cause of death all over the world. The global prevalence of all the leading chronic diseases (cardiovascular, cancer, chronic lung diseases, diabetes mellitus) is increasing, with the majority occurring in developing countries (1) . Although chronic kidney disease is not among the first ten conditions in terms of disability and mortality, it is becoming a global public health problem due to the great increase of patients on renal replacement therapy (2) . Chronic diseases share key risk factors and therefore preventive measures directed to all these risk factors as well as early detection and prevention of chronic diseases are measures that could diminish their increasing prevalence (1, 3) .
The whole population of Serbia experienced many social and economic threats during 1990s but since then life under severe conditions has continued in Kosovo and Metohia. Meanwhile, it was unfeasible to devote adequate attention to the disease prevention. Nevertheless, during 2003, we have carried out a screening survey in the Balkan nephropathy focus of Vitina, where in spite of the dramatic demographic changes of the Serb population during the period 1999-2000 high prevalence of kidney failure was found (4) . In addition, physicians from the local primary care units in Velika Hoča and Orahovac have reported an increasing prevalence of patients suffering from chronic kidney diseases (5, 6) . In order to confirm these data a cross sectional study was undertaken in Velika Hoča and Orahovac, two rural communities in a Serbian enclave situated in southwestern Kosovo and Metohia. Our team consisting of three doctors (two nephrologists, one cardiologist), two nurses, one laboratory technician and one driver, spent two months (July and August 2006), working in the health dispensary in Velika Hoča. The aim of the study was to assess the prevalence of risk factors for chronic diseases and to evaluate chronic disease burden with special attention to chronic kidney and urinary tract diseases in this population.
PATIENTS AND METHODS
The cross-sectional study involved all inhabitants above 18 years of age from Velika Hoča and Orahovac. According to available data 545 people remained in Orahovac after 1999 (around 440 adults) and 700 (around 550 adults) in Velika Hoča (5, 6) . Five hundred inhabitants responded to the invitation but only 423 were completely examined. There were 180 males and 243 females aged 51 ± 16 years. Informed consent was obtained from all patients and the Ethics Committee of the Medical Faculty, University of Belgrade approved the study.
The survey started with an interview in which the participants answered a detailed questionnaire on demographic issues, personal medical and family history including data on risk factors for chronic diseases and previously diagnosed diseases. Smoking status was categorized into never smoker and smoker who had smoked at least 100 cigarettes in his life. Alcohol intake was dichotomized on the basis of intake frequency, at least weekly (drinker) against rarely or never (nondrinker).
After the interview all persons were subjected to detailed physical examinations including measurement of body weight, height and blood pressure in addition to ECG and abdominal ultrasound. Arterial hypertension was diagnosed when systolic blood pressure was ≥140 mmHg and/or diastolic pressure was ≥90 mmHg or if antihypertensive treatment was prescribed. A history of cardiovascular disease was defined as the presence or absence of physician-diagnosed cardiomyopathy, an episode of myocardial infarction, angina and stroke.
At the time of the cross-sectional study the hematocrit was measured (Microhaematocrit Electro Mag.) and proteinuria and hemoglobinuria were estimated using visually read dipsticks (Chemstrip, 10 with SG; Roche). Fasting venous blood samples were collected from all participants to measure serum glucose, urea, creatinine, total protein, albumin, total cholesterol, HDL-cholesterol, LDL-cholesterol, triglycerides, ALT, AST, γ-GT, alkaline phosphatase, α-amylase. All serum biochemical tests were carried out at the laboratory of the Laplje Selo Regional Hospital. In all persons with elevated serum aminotransferase levels, HBs antigen (commercial assay for HBV serologic testing, Abbott Laboratories, Chicago, Illinois, USA) and anti-HCV (third-generation commercial enzyme-linked immunosorbent assays ELISA 3 and RIBA 3; Ortho Diagnostics, Raritan, New Jersey, USA) were checked.
Persons were defined as having diabetes if fasting serum glucose was higher than 7 mmol/l, or if they had a history of diabetes diagnosed by a physician and were being treated with insulin, oral hypoglycemic agents, or diet. Hyperlipidemia was defined by any one of the following: total cholesterol ≥5.2 mmol/l, triglyceride ≥1.7 mmol/l, high-density cholesterol <1.0 mmol/l, low-density cholesterol ≥3.4 mmol/l or self-report of taking medication to decrease the blood lipid level.
The GFR was estimated using the original Modification of Diet in Renal Disease (MDRD) Study formula (7) Abdominal ultrasound imaging was performed in all individuals to evaluate the liver, gallbladder and kidneys using a Sonoline Adara, Siemens, ultrasound machine with sector probe of 3.5 MHz.
Subjects with a history of cardiovascular disease and all those with hypertension underwent a physical examination by a cardiologist, who also analyzed their ECG and available medical documentation.
Persons with any detected disorder indicating kidney disease were invited to bring fresh morning urine samples that was centrifuged, urinary sediments were examined and supernatant was immediately frozen and stored at -25 °C. In these urine samples protein (biuret method), creatinine (kinetic rate Jaffe method), α 1 -microglobulin (immunoturbidimetric assay, Turbitex α 1 -microglobulin; Roche/Hitachi 902; normal value <1.3 mg/mmol creatinine), N-acetyl-ß-d-glucosaminidase (NAG; colorimetric assay with 3-cresol-sulfonphthalein, Roche; normal value <3.0 U/l), alkaline phosphatase (colorimetric method; normal value <0.37 U/mmol creatinine) were determined at the Institute of Medical Biochemistry, Clinical Center Serbia, Belgrade.
Descriptive statistics were presented as mean values ± standard deviation (SD) for the numeric variables, or as frequencies for categorical variables. Prevalence of diagnosed chronic diseases was calculated by dividing the number of persons with the disease by the total number of eligible inhabitants in Velika Hoča and Orahovac and expressed as a percentage.
RESULTS
In the present cross sectional study 423 adult inhabitants from Velika Hoča and Orahovac were completely examined. The results of laboratory analyses for all examined persons are presented in Table 1 . The most frequently detected abnormalities were lipid disorders, but hyperglycemia, increased serum ALT level and proteinuria were found at similar frequencies of 18-21%.
Using the data obtained from the questionnaire, physical and laboratory examinations the frequency of risk factors for chronic diseases was calculated (Table 2) . Hyperlipidemia was the most common risk factor and hypertension, obesity, smoking and alcohol consumption appeared with similar frequencies of about 40%. These data indicated that these communities may be at the high risk not only of cardiovascular disorders but also of chronic kidney and liver diseases.
The results of ultrasound examination of the liver, gallbladder and kidney for all 423 persons are presented in Table 3 . The most frequent pathological liver ultrasound finding was hepatic steatosis. Focal liver lesions were found in 10 persons and seven of them with ultrasound finding of tumor were referred to the regional clinical center for further examination.
Reduced length of the right and left kidney was observed in 38 and 24 persons, respectively. Cysts were also a frequent finding in examined population (Table 3) .
Using the data obtained by questionnaire, physical, laboratory and ultrasound examinations a diagnosis of disease could be established in some individuals but other cases with different pathological findings and unclear diagnosis were referred to the regional clinical center for further examination.
Cardiovascular diseases were common in the examined population. A total of 179 patients had hypertension (Table 2) . According to the medical history and documentation, as well as physical examination and ECG, heart diseases were found in 67 persons (Table 4) .
Chronic obstructive pulmonary disease was found in 9 persons who had already been treated for this condition by their family doctor.
Five subjects had previously diagnosed liver cirrhosis, 5 chronic viral hepatitis and 3 chronic hepatitis of unknown etiology (Table 4) . Out of 63 patients with an ultrasound finding indicating liver steatosis, elevated serum transaminases were found in 22 patients and tumor was suspected in one of them. Seven patients with hepatomegaly and elevated transaminases, 13 patients with normal ultrasound finding but with elevated serum transaminases as well as 7 persons with tumor or suspected tumor were referred to the regional clinical center for further examination. Fourteen patients with normal ultrasound findings but slightly elevated serum transaminases as well as those with hepatomegaly without elevated serum transaminases, those with ultrasound signs for liver steatosis but without elevated serum transaminases will be followed and treated by their family doctors. Five patients had previously diagnosed chronic pancreatitis and in one of them an increased serum α-amylase level was found during screening.
Interviews revealed a high prevalence of gastrointestinal symptoms: 163 persons suffered from a sour sensation in the mouth, 41 had nausea, 13 vomiting and 26 melena. In 64 patients peptic gastric or duodenal ulcer had been previously diagnosed by radiographic or endoscopic evaluation. A diagnosis of gastritis was found in the medical documentation of 172 persons but it was confirmed by upper gastrointestinal radiography or endoscopy in only 47 patients. Nevertheless, many individuals used medicament therapy: 167 -antisecretory drugs, 30 -antacids and 21 -omeprazol, frequently in combination with antisecretory drugs.
Eradication omeprazole-based triple therapy was given to three patients with diagnosed Helicobacter pylori.
Analysis of laboratory and sonography examinations showed that 123 (28.8%) subjects had at least one pathological finding indicating injury to their kidney. Among them 41 reported a history of kidney or urinary tract disease and medical documentation was available. Previous kidney disease was also known for 11 persons in whom no pathological finding was found in this survey (see Table 4 ). The remaining 82 patients with markers for kidney disease found here were not aware of their kidney disease and they were invited to a control check-up. Seventy-two persons responded to the invitation and kidney disease was not confirmed in 26 persons. In the remaining 46 persons laboratory and ultrasound examination showed different abnormalities, which enabled the diagnosis of particular kidney or urinary tract diseases to be established in 24 patients (see Table 4 ). In the remaining 22 persons diagnosis of kidney disease remained unclear. Individual values of the examined parameters for this group are presented in Table 5 . Reduced kidney size was found in three of these individuals but without any abnormalities in kidney shape and the pyelocaliceal system. Seven persons had eGFR below 60 ml/min/1.73m 2 , 8 had low-grade proteinuria, but the majority of them had at least one tubular dysfunction marker. A positive family history for kidney disease was reported by 12 (55%) subjects. All these 22 persons were advised to undergo further investigations in one of the university clinical centers in Serbia.
DISCUSSION
Velika Hoča is an old settlement in the valley of Metohija, very well known since the Roman and Byzantine period of time that all together with a little town of Orahovac, is located on the hills around 400 meters above sea-level but encircled by a high mountains. Because of its littoral climate, which spread over the valley of the Beli Drim River, this region is very well known by its wine-growing tradition. According to the UN documents (8) , rural population of Velika Hoča as well as the semi urban popula- Chronic pyelonephritis 2 6
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Ren duplex 2 tion of Orahovac that remained after the exodus in 1999 could be defined as poor. Although this study was stimulated by the data on increased prevalence of chronic kidney disease in these communities, coming there we decided to undertake a systematic health survey of adult inhabitants using all available resources. The main objective of the present study was to find out the prevalence of risk factors for chronic diseases in this enclave in Kosovo. The most frequent risk factor was hyperlipidemia and the prevalence of hypercholesterolemia was even higher than reported in several other studies (9) (10) (11) . In addition to hyperlipidemia, three other modifiable risk factors for coronary heart disease -hypertension, obesity (BMI >30 kg/m 2 ) and smoking were reported with similar frequency (32% to 42%) and diabetes was found in 13% of the examined persons. All these factors are not only risk factors for coronary heart disease but also for chronic kidney disease (12) . Moreover, 27% of the examined persons had a positive family history for chronic kidney disease, 33% were above 60 years old and 47% were drinkers. All these data show that the examined population was burdened with many risk factors for both coronary and chronic kidney disease and also for chronic liver disease.
Although cardiovascular diseases were common in the examined population the number of patients with detected heart disease was similar to that for liver, gastrointestinal and kidney diseases and disorders. These results indicated a different disease burden in this Serbian enclave in Kosovo and Metohia from that described both in other parts of Serbia and in other developing countries. Namely, among ten conditions in terms of disability and mortality in developing countries as well as in Serbia without Kosovo, cardiovascular disease, cancer, mental health and injuries ranked consistently as the top conditions (13) (14) (15) . Gastrointestinal diseases, liver and kidney diseases, did not appear among the major causes of death and disability, but these three groups of disease were detected with similar frequency as heart disease in the examined rural enclave of Velika Hoča and Orahovac. In our survey diagnostic procedures for cancer detection were insufficient, mental health was not examined and no burden of injuries could be detected in such a cross sectional study. That might influence the order of the most prevalent diseases but cannot change the finding of a similar screening prevalence for heart, gastrointestinal, liver and kidney diseases in this population. That could be partly explained by the specific lifestyle in this rural community, where it is a custom consume red wine during meals as in Mediterranean countries. Although diet of examined population differed from Mediterranean diet, it was reported that such light-moderate drinking could be cardioprotective (16) . In addition, the rural population presented here showed a lower prevalence of some cardiovascular risk factors compared to other parts of Serbia. In Serbia without Kosovo 60% of the adult population are smokers (17, 18) , while in Velika Hoča and Orahovac 36% of adult inhabitants are smokers. Lower prevalence of smokers in rural than in urban areas have already been reported in different geographic regions (19, 20) . In addition, as farmers and winegrowers, people from the examined rural communities undertake physical work throughout almost the whole year. On the other hand, long-term alcohol use increases the risk of liver disease and peptic ulcers, but hypertension, hyperlipidemia often occur regardless of obesity (16, 21) . Hypertension and hyperlipidemia have been found as the most frequent risk factors in the examined population.
One of the objectives of the present study was to find out the prevalence of kidney diseases. Based on their medical history and examinations the prevalence of kidney and urinary tract disease in the population of Velika Hoča and Orahovac was calculated to be 9.9%, while the prevalence of kidney disease was 7.0%. There are no exact data on kidney disease prevalence in Serbia. According to medical records for out-patients and in-patients for 1983 to 1992, kidney and urinary tract diseases represented 3.0-4.2% of all diseases (22) . Several cross-sectional studies in Western Europe reported the prevalence of chronic kidney disease to be between 4.1% and 8.1% (23) . Data on kidney and urinary tract disease prevalence in the examined enclave could hardly be compared with these data but suggest that these communities might be placed among those with a high prevalence of kidney disease. We paid special attention to the analysis of data in 22 patients with markers for kidney disease but without a definite diagnosis. Twelve of these patients had a positive family history for chronic kidney disease but of unknown diagnosis, although 10 of them were on regular hemodialysis. In addition to low-grade proteinuria different markers for tubular dysfunction were found in 14 of 21 patients by the available laboratory findings. That suggested that these patients might suffer from tubulointerstitial disease but places of their residence are not known as Balkan nephropathy foci. Although most patients with tubular disorders, reduced GFR and a positive family history were of older age and asymptomatic, features attributed to Balkan nephropathy (24) , without a kidney biopsy diagnosis of their kidney disease can only be speculated on.
